Objectives: To assess whether socio-economic health differences persist into old age in Poland and if there are SES-related differences in health by age group and gender. 
Health status of the elderly in Poland has been of great scientific interest during recent decades. In particular the elderly and problems related to age concern general practitioners, planners and policy-makers. The population of elderly people (65 years and older) constitutes 12 % of the Polish population and the prognoses are of about 17 % in 2020 (GUS 2002) . With the increasing proportion of elderly people, more attention has to be directed to this group in Polish society. We have therefore to pursue the factors which have an impact on the health of the elderly. Gender inequalities in health in the Polish elderly were reported recently by Tobiasz-Adamczyk and Brzyski (2002) and Halik (2000) . The pattern of gender inequalities in health is similar to Western European countries and the United States: men generally perceive better health status but have higher mortality rates than females (Kaplan et al. 1987; Arber & Ginn 1993; Koskinen & Martelin 1994; Mackenbach et al. 1999) . Among other factors, socio-economic status (SES) has considerable impact on health status. The degree to which socioeconomic status influences health varies greatly during a person's lifetime. The differences in health between socioeconomic groups are significant in childhood ( Van der Lucht & Groothoff 1995) , but they diminish during adolescence (West et al. 1990 ). Later these differences become larger again during adulthood (Kaplan et al. 1996; Kunst 1997; Power et al. 1998 ) but again they diminish or even become non-existent at older ages (Kaplan et al. 1987) . However, there is also evidence of persistence of socio-economic health differences (SEHD) among vulnerable age groups such as adolescents (Halldórsson et al. 2000; Piko & Fitzpatrick 2002; Madarasova Geckova et al. 2004) or the elderly (House et al. 2002; Huisman et al. 2003; Robert & House 2002) . We expect those differences to be revealed in Poland, for the elderly as one of the most vulnerable groups have suffered substantial changes during the transition period. Reforms affecting different branches of the Polish economy and the encroaching free market have caused many years of economic depression in Poland. The transitional process that started in the late 1980s in Poland has also brought about many changes in the existing organizational structures within the country. The health care system has been going through a continuing process of transformation which has not been completed, mostly due to state delays in legislative proceedings. Ongoing changes have prevented the realization of many social polices, raised the unemployment rate, increased the percentage of people taking early retirement (very often under poor financial conditions) and exacerbated dissatisfaction with the health services. Income inequalities have deepened in the whole Polish population, and overall life stability and safety have diminished (Wlodarczyk 2001) . Exaggerated priority has been given to protecting the poorest groups in society (e. g. unemployed), neglecting the needs of the elderly. The elderly generally suffer from a number of chronic conditions, and together with increasing life expectancy this is associated with a greater number of disabled people. The elderly who are used to wait passively for services are an especially vulnerable group of Polish society (Bien et al. 2001) . They have limited resources to adapt to changes and their socio-economic status is diminishing as a rule. These psychosocial conditions and limitations of the elderly together with transitional changes have taken away any feeling of stability and led to neglect of their increasing needs. The phenomenon of persistence of socio-economic health differences into older age has been reported in some countries, but it may be particularly stimulated by the transition period of reforms and changes in Central and Eastern European countries (Kaplan et al. 1996; Kunst 1997) . Socio-economic differences have grown in the whole of society, also in the elderly, but even so only a few Polish studies can be found on inequalities in health (Duch & Sokolowska 1990; Wnuk-Lipinski 1990; Wnuk-Lipinski & Illsley 1990; Wroblewska 2002) . The present study therefore explores SEHD among the elderly in Poland using an extended framework of measurement instruments: four SES indicators (education, occupation, income and housing) and two subjective measures of health. Gender issues concerning health inequalities are of special interest particularly in transitional countries where the traditional model of the family and female roles are changing. The findings related to the pattern of SEHD in gender are inconsistent. Balabanova (2000) found greater health inequalities among females compared with males in Bulgaria, but on the other hand they were smaller for females as reported by Koskinen and Martelin (1994) , Stronks et al. (1997) , MacIntyre and Hunt (1997) and Valkonen et al. (2000) . The recent study by Huisman et al. (2003) presented results from several European countries, where greater inequalities in morbidity were found among females in Greece, Ireland and Spain, but larger inequalities were found in Dutch males. As mentioned earlier, it is worth exploring SEHD among the elderly from transitional countries like Poland using subjective measures (self-rated health and quality of life) with regard to gender specific aspects. The present study aims to answer two research questions: Are there differences in self-rated health and quality of life between the socio-economical strata among the elderly in Poland? Are there different patterns in SEHD by age group and by gender among the elderly in Poland?
Methods
Sample: procedure and respondents Data were collected in a cross-sectional study conducted in Krakow (ca. 750 000 inhabitants), a city located in the south of Poland. The research project is part of a broader comparative international study on "Health status and the quality of life of the elderly in Central European countries and the Netherlands". The sample of 1 000 community dwelling elderly (aged 65 -85) was randomly chosen in 1998 from the register of residents within the city borders of Krakow. The major part of the questionnaire used in this study was originally in English, and a small part was originally in Dutch. The questionnaire was translated by two independent translators and adapted to Polish conditions. Then it was translated back into English in each participating country to assure that its content was comparable in international study. Interviews were carried out face-to-face in the respondents' households by two trained interviewers (a physician and a sociologist) between May 1999 and April 2001. Out of the 1 000 chosen, 552 interviews were conducted. A number of persons were not interviewed due to the following reasons: death between the time of sampling and the date of interview (9.6 % of the whole sampled group), refusal (18.2 %), change of address (8.8 %) and lack of contact in spite of repeated attempts (8.2 %). Additionally 23 respondents were excluded from this analysis because of their low score -16 points or less on the cognitive function test -Mini Mental State Examination (Folstein et al. 1975 ) and through failure to complete the whole questionnaire. Thus the database consists of 528 interviews of respondents aged 65 -85 from the city of Krakow. About 60 % of our sample is female; the mean age is 72.7 years. According to age and gender the chosen group is comparable with the Polish urban elderly (GUS 1999; GUS 2002) . The gross domestic product per capita and average income were higher in Krakow compared with Poland, and the unemployment rate was lower in Krakow compared with the whole country in the years the study was conducted. The sample was over-represented by elderly with higher levels of education in comparison with the Polish urban elderly in general. Given this fact, we might expect that if SEHD are present for the better-off elderly population in Krakow, they would be similar or greater for the Polish urban elderly in general.
Measurements
In the present paper two forms of health are considered: selfrated health and quality of life. Self-rated health was measured using one question derived from the MOS-20 (Steward et al. 1988) , where respondents were asked to evaluate their health as excellent, very good, good, average or poor. This variable was used in analysis as a continuous but also as a dichotomized measurement for logistic regression analysis ("good" consisting of excellent, very good or good health; "poor" consisting of the remaining two answers), not only to evaluate the relationship between SES and self-rated health as a scale, but also to establish the differences in health by SES between people with good and poor self-rated health. Quality of life was measured using Cantril's ladder (Cantril 1965) ; respondents were asked to rank themselves on one step of the ladder from 0 meaning the worst life a person can imagine up to 10 for the best life according to each respondent. Four indicators measured SES, i. e. educational level, occupational level, income, and house ownership. The educational level was stratified into three groups: 1: university education with or without bachelor degree and post-secondary education (22 %), 2: persons with lower and upper secondary education (46 %), 3: the lowest level comprising persons who had finished only elementary education (32 % of our sample). The occupational level was divided into four categories, coded based on the ISCO classification (ILO 1988): 1: the highest occupational group consisting of I and II ISCO groups (26 % of our respondents), 2: III, IV, V by ISCO (23 %), 3: VI, VII by ISCO (19 %) and 4: the lowest group -VIII, IX by ISCO (32 %). Respondents were asked about the longest occupation they had had in their lives. Females who had not worked during their life were classified according to their spouse/partner's occupation. The income level measure was constructed based on the information on the income after tax of a respondent and spouse (if the respondent was married or living together with a partner), adjusted for living arrangements (for those living with a partner/ spouse, reported income was divided by 2). Then the income per capita was calculated and divided into two categories: above the average national retirement pension payment (49 % of our sample) and below the average national retirement pension payment (51 %) in 2000 (GUS 2002) . The house ownership measure was created on the basis of owning a flat or a house (divided into owners, 66 %, and nonowners, 34 %). To be able to answer the question whether SEHD diminish substantially in more advanced age, we divided our study group into two groups according to age (65-74 years, 63% of the sample, and 75-85 years, 37%).
Statistical analysis
The analyses were done using the statistical software package SPSS 10. Significance of differences in the distribution of good self-rated health and mean quality of life among age, gender and socio-economic groups was evaluated by chi 2 , Mann-Whitney and Kruskal-Wallis tests. The effects of SES, gender and age on health were explored using general linear modeling procedure and logistic regression. The analyses were done in models with and without interactions. The post hoc test (Scheffe) was used for evaluating differences in health among occupational groups and educational levels. Analyses were done separately for each of the two indicators (self-rated health and quality of life) and each of the four SES indicators (occupational level, educational level, income, housing ownership). Table 1 describes the health status and quality of life of our sample. Good (after dichotomizing) self-rated health characterized 31 % of elderly. With regard to self-rated health the elderly rarely tend to choose extremely positive alternatives, while with regard to quality of life they rarely choose extremely negative alternatives, as can be seen in Table 1 . The mean quality of life score was 5.85 and the most frequent answers were 4 -6 (average on Cantril's ladder 0 -10 scale). There are similar trends in relations between age, gender and SES indicators for both self-rated health and quality of life, as shown in Table 2 . More males and elderly from the Knurowski T, van Dijk P, Madarasova A, et al. Socio-economic health differences among the elderly population older age group reported better health and higher quality of life in comparison with females and the younger age group, respectively. People with higher occupational status, higher level of education, higher proxy income and house owners reported better health and better quality of life in comparison with people who were not so well off. Only education level made a significant difference to the positive evaluation of self-rated health, while a significant influence on the quality of life was revealed with regard to education, occupation, income and house ownership. Differences in self-rated health were confirmed by two of the four indicators of SES, by education and occupational position (Tab. 3). All four indicators of SES significantly affected the quality of life. In analyses models with and without the effect of interaction of gender, age and SES on selfrated health and quality of life were explored. However,
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Knurowski T, van Dijk P, Madarasova A, et al. Socio-economic health differences among the elderly population Table 4 ) b univariate General Linear Modeling analyses -full factorial models c logistic regression analyses, models with all possible interaction presented SES particular indicator of socio-economic status Knurowski T, van Dijk P, Madarasova A, et al. Socio-economic health differences among the elderly population when SEHD were explored with regard to dichotomouslymeasured self-rated health in models with all possible interactions, no significant relationship was found. In the models without interactions, only one relationship between educational levels and dichotomously-measured self-rated health was significant (not shown in the table). Table 4 shows the results of the post hoc test (Scheffe) for self-rated health and quality of life with regard to the differences between the subgroups of educational level and occupational groups. Significant differences in self-rated health were observed between basic and university education and also between secondary and university education. In our analysis of the quality of life data, the difference was significant between basic and secondary levels as well as between basic and university education. As for the relationship between occupational groups and the quality of life, significant differences were observed between the highest (I, II by ISCO classification) and the lowest (VIII, IX by ISCO classification) occupational groups. No significant differences were found between occupational groups with regard to selfrated health. Few significant interactions in full factorial models of general linear modeling were found. Only one of these models with any significant interaction showed a significant pattern of SES-related differences in health by age groups and by gender (see Tab. 3). Figure 1 shows the interaction between age, gender and education with regard to their influence on self-rated health. In both males and females there are steeper differences in self-rated health within the younger in comparison with the older age group between basic and university levels of education. We also observed greater differences in health between secondary and highest educational levels among younger males compared with females in both age groups. An adverse pattern of SEHD can be seen among older males. Socio-economic inequalities in health are clearer among females.
Discussion
The results confirm the presence of SEHD in the sample of elderly from Krakow (aged 65 -85) with regard to self-rated health as well as to quality of life. Two out of four indicators of SES (education and occupation) were found significant in assessing inequalities within both indicators of health among the elderly. Additionally, income and an indirect indicator of SES (house ownership) were found to be related to the quality of life. Previous research from the United States and West European countries documented that SEHD are still present in old age (House et al 2002; Robert & House 2002; Huisman et al. 2003) . Some research has suggested that they start to diminish and disappear after the age of 75. Our findings do not support this hypothesis, confirming the persistence of SEHD among the Polish elderly in both age groups under and over 75 years of age, although they generally have a tendency to diminish with age. Perhaps the specific situation in each country along with increasing life expectancy influence the threshold of diminution of these differences with age, which may be different for the Polish elderly. The present findings regarding interaction effects of age, gender and SES on self-rated health are not clear. For both males and females we found greater differences between basic and university educational levels among the younger in comparison with the older respondents. This finding supports the view that SEHD diminish with age among the elderly. However it does not support the recent results of Huisman et al. (2003) , where inequalities in morbidity declined among females, but not always among males. We also found greater differences in self-rated health between secondary and higher educational levels among younger males in comparison with females, which supports most of the findings from Western European countries (Koskinen & Martelin 1994; Stronks et al. 1997; MacIntyre & Hunt 1997; Valkonen et al. 2000) . Huisman et al. (2003) revealed differentiating results concerning several Western European countries, where in some countries females had larger inequalities in health, while in others more differences were found among males. The present study also shows that older males have an adverse pattern of SEHD, which may be the result of mortality patterns among males and females in Poland. Analysis of the relationship between self-rated health and two of the four social status measures, and between quality of life and all four measures in Poland is very important. Each of them measures a different dimension of SES and may indicate indirectly that SEHD are present among the Polish elderly to a great extent. In Poland people with higher occupational status and higher level of education reported better health in comparison with people who are not so well off. Better quality of life was reported by people with higher educational and occupational status, higher income and house owners. There are significant SEHD among the elderly that are unfavourable for lower SES groups. Self-rated health is widely used as a continuous as well as dichotomous measure, while it is difficult to define arbitrarily the division of any continuous measure of quality of life. For this reason we have explored inequalities in self-rated health using both types of measures, and the quality of life only as a continuous index. The continuous measure of self-rated health seems to be more appropriate for the purpose of this study than the dichotomous one, because the distribution of possible answers varies widely among the elderly compared with other age groups. Inequalities in self-rated health divided into five categories were more significant when compared with the two-category division. Moreover the pattern of selfrated health is different. In adolescents about 60 % report excellent or very good health (Madarasova Geckova et al. 2004 ); in our sample of the elderly only a few percent report very good health, 27 % report good, 43 % average and 26 % poor health. Results showing a higher percentage of good self-rated health and better quality of life in the older age group (75 -85), although not statistically significant, are nevertheless interesting to discuss. Beckett (2000) presents possible mechanisms explaining this phenomenon. Firstly, the mortality effect could have an impact on the sample structure, as older people with worse health die off, so there is only a relatively healthy sample in the older age group. Secondly, sample structure might be influenced by the fact that older (disabled, lonely) people may more often be institutionalized and therefore not chosen for the sample. Among many indicators of health status we have chosen self-rated health, as it has been found earlier to be a very robust, comprehensive and comparative measure that encompasses physical, psychological and personality features. Quality of life measured with the self-anchoring ladder is the only one we have included in our questionnaire. The question whether it is better to study objective measures like mortality (with relation to gender differences) or morbidity or other subjective indicators of health remains open. Increasing life expectancy means living with disability for most of the Polish elderly, so we also need to include some subjective evaluation of people living with their disabilities. Thus, a longitudinal study that would also allow investigating mortality figures will be prepared in the near future.
In particular countries different indicators are appropriate for measuring SES of the elderly (Abramson et al. 1982; Wagstaff & Doorslaer 2002) . Single item indices are related to different features concerning resources and benefits. Education is one of the most frequently used in most countries, and it continues to be the best indicator of the social position of individuals and groups in Poland (Duch & Sokolowska 1990) . It has advantages over other measures of SES, being more stable over time; it determines attitudes, aspirations and lifestyles of individuals, which are connected with health behaviours. It is also a better indicator for groups of people that are no longer employed (like females) (Wroblewska 2002) . Occupation and income are also used very often. The educational level however determines access to information and its use in order to benefit from knowledge, while occupation determines access to amenities and besides can give additional privileges specific for particular occupations. House ownership, similarly to the above-mentioned two instruments, results from whole life experience and is indirectly a measure of stability as a socio-economic indicator.
The income level has different characteristics because for the elderly it means mainly their retirement pension payments and has a narrower scope than income during lifetime. Substantial attrition we faced in this study has been caused by factors that would not necessarily be related to the sample structure or results. Almost 10 % of the study sample died in the time before the interview was done, which is a random occurrence. Change of address might also be considered random. Refusals (18 %) were caused most frequently by the fear of letting unknown people inside the house typical for the elderly. The cross-sectional design of this study could reflect cohort effects (especially in that the youngest age group were born just before World War II). However, as already mentioned, future studies are needed to support our findings, and further explore causality of relationships and cohort effects. It is a matter of interest why we would expect to find inequalities in health in a previously "classless" society as was the case in Poland. We may expect these differences mostly due to the knowledge of effects of transformation on different dimensions of life in the Polish population. As mentioned in the introduction, many years of economic depression and system changes have brought socio-economic stresses to elderly people, who form one of the most vulnerable groups in the transitional countries. Among many changes, in our opinion three mechanisms are especially important. Firstly, changes in the health care system negatively affect the most frequent users of this system, namely the elderly. Secondly, exaggerated priority given by the state to the poorest groups like the unemployed leads to neglect of the elderly and increased negative feelings of the lack of the "social umbrella" they were used to in earlier decades. Thirdly, the chaos of changes (lack of clear end points of reforms) and the pace of the reforms have been especially difficult for the elderly, who very often have limitations in adapting to ongoing transitional processes (they were used to wait passively). We may even hypothesize that SEHD should be more pronounced among the elderly in Poland in comparison with Western Europe, due to the mentioned changes evoked by transitional processes. Additional research should be performed in a wider scale of age groups in order to answer this question.
Reducing health inequalities between countries and particular groups within countries is one of the first targets for WHO (1999) . There may be a few ways of diminishing health inequalities among the elderly. Political forces should not be underestimated, as they can have great influence on reducing inequalities through different channels, e. g. health care polices (Navarro & Shi 2001) . Officially the access to health care is equally distributed, but in transitional countries lower socio-economic groups will encounter difficulties in accessing care. This is a matter of equal distribution and access to equal effectiveness (reduction of the unequal distribution of incidence of ill health, of the outcomes of health care, health promotion, disease prevention) (Duch & Sokolowska 1990; Wnuk-Lipinski & Illsley 1990; Wlodarczyk 2001) . It would be especially important for the Polish elderly facing another year of health care reform, because it is related to the issue of the decreasing socio-economic status of the elderly. Moreover social status as a direct factor could be modified, since being "silent poor" is important. This is the issue of the purchasing power of retirement pension payments, which has decreased rapidly over the last few years. The economic difficulties experienced by the state have directed increased state financial support predominantly at the poorest groups in society (mainly unemployed and homeless people), whereas the proportion of older people among those receiving welfare benefits has declined in relative terms (Bien et al. 2001) . Social reforms should therefore pay special attention to vulnerable social groups like the elderly, a group which will inevitably grow, because their ability to adjust to on-going transitional changes is limited. 
